(B) 13 C-NMR spectrum of gougerotin.
(C) COSY spectrum of gougerotin.
(D) TOCSY spectrum of gougerotin.
(E) HMBC spectrum of gougerotin.
(F) 1 H-13 C HSQC spectrum of gougerotin.
(G) NOESY spectrum of gougerotin.
(H) NOESY spectrum of gougerotin (expanded). 
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Determination of D-Serine in Gougerotin
The presence of D-Serine in gougerotin was determined by reversed-phase HPLC-fluorescence method with precolumn derivatization (Molnár-Perl and Bozor, 1998) , in which the amino acid enantiomers are converted into the diastereomeric isoindole derivatives formed by reaction with o-phthaldialdehyde (OPA) and N-acetyl-L-cysteine (NAC) ( Figure S3A ). Buffer solutions and OPA/NAC reagents were prepared as described (Molnár-Perl and Bozor, 1998) . Gougerotin hydrolysate sample was prepared as follows. Purified gougerotin was dissolved in 6M HCl, boiled for two hours and concentrated in vacuo. The concentrated sample was immediately adjusted pH to neutral with NaOH. Derivatization was carried out by thoroughly mixing 10 μl of gougerotin, gougerotin hydrolysate sample or amino acid standard with 50 μl of working OPA/NAC solution for 5 min at room temperature. Separation of D-and L-Serine derivatives were achieved with Agilent 1100 HPLC system and ZORBAX SB-C18 column (5 µm, 9.2×250 mm). HPLC conditions were as follows:
98% sodium acetate (0.05 M) + 2% methanol, flow rate=1 ml/min, UV=334nm.
Feeding Experiments
D-serine or L-serine was added into the 48-hour-old gouL mutant culture, while sarcosine was fed into the 48-hour-old gouN mutant culture. Three different concentration levels (0.025, 0.05 and 0.1%) were used for all three amino acids. The cultures were incubated on a rotary shaker at 28C for additional 5 days and were then subjected to HPLC analysis. Each feeding experiment was carried out in triplicate.
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The cultures of the mutants without chemicals added were used as the negative controls.
Construction of pKC1139EK::D6-4H
pKC1139 was modified by replacing the apramycin resistance gene with erythromycin/kanamycin resistance cassette of pSV152EK. The resulting pKC1139EK was linearized with EcoRV and introduced into E. coli BW25113/pKD20 containing fosmid D6-4H. pKC1139EK::D6-4H was obtained after homologous recombination occurred in lacZ region between pCC1FOS™ backbone and pKC1139EK.
Construction of pSVgouH-TA
Two DNA fragments corresponding to approximately 2 kb of the upstream and downstream sequences of gouH are amplified from fosmid D6-4H with primer pair gouH-UF/UR and gouH-DF/DR. The PCR amplicons were subsequently digested with the appropriate restriction enzymes and inserted into the corresponding sites of pSV152. The thiostrepton/apramycin resistance cassette was amplified by PCR from pSV152TA by using the primers FRT-F and FRT-R. The cassette was then digested with BglII and ligated into sequence between the gouH upstream and downstream fragments to create pSVgouH-TA.
Construction of pD64H-R, pD64H-1 and pD64H-N
To inactivate orf(-6)-(-1), a 787 bp DNA fragment was amplified from fosmid D6-4H by using primers gouR-BF and gouR-BR. The fragment was digested with EcoRI and EcoRV and ligated into corresponding sites of pSET152 to generate pSET152B-R.
pSET152B-R was linearized with EcoRV and introduced into E. coli BW25113/pKD20 containing fosmid D6-4H. pD64H-R was generated after -Red-mediated recombination ( Figure S4B ).
To delete orf1-4, a 739 bp fragment was amplified from fosmid D6-4H by using primers orf1-BF and orf1-BR. The fragment was digested with XbaI and EcoRV and ligated into corresponding sites of pSET152 to generate pSET152B-1. pSET152B-1 was linearized with EcoRV and introduced into E. coli BW25113/pKD20 containing fosmid D6-4H. pD64H-1 was generated after -Red-mediated recombination ( Figure   S4C ).
To delete orf1-4 and gouN, a 388 bp DNA fragment was amplified from fosmid D6-4H by using primers gouN-BF and gouN-BR. The fragment was digested with
XbaI and EcoRV and ligated into the corresponding sites of pSET152 to generate pSET152B-N. pSET152B-N was subsequently linearized with EcoRV and introduced into E. coli BW25113/pKD20 containing fosmid D6-4H. pD64H-N was generated after -Red-mediated recombination ( Figure S4C ).
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